The study was aimed to investigate the impact of using standard criteria for assessing specimen adequacy and diagnostic terminology (CAST) on fine-needle aspiration (FNA) diagnosis and clinical management of thyroid nodules. The study included similar numbers of FNAs performed in 2 year before (group A) and 1.5 year after (group B) implementing the standard CAST. In comparison to group A, group B showed a significantly lower rate of nondiagnostic specimens (RND) (16.1% vs. 21.6%, P 0.01) and rate of descriptive diagnoses (RDD) (3.8% vs. 14.5%, P 0.001) and greater non-neoplastic (70.0% vs. 64.1%, P < 0.05) and follicular cell lesions (7.4% vs. 4.3%, P < 0.05) but a similar percentage of neoplastic diagnoses. The rate of surgical follow-up (RSF) was significantly higher in group B than in group A, overall (21.6% vs. 17.0%, P < 0.05), or in subgroups of non-neoplastic (12.6% vs. 5.4%, P < 0.01) and neoplastic categories (81.0% vs. 61.0%, P < 0.05). The rate of cytohistologic concordance was higher in group B although the difference was not statistically significant. We concluded that use of the standard CAST on FNA diagnosis of thyroid nodules significantly reduced RND and RDD, providing more consistent diagnoses among the pathologists as well as better and more uniform communication between the pathologists and the clinicians. Furthermore, the cytohistological concordance was slightly better after CAST implementation, indicating that the improvement of diagnostic consistency among pathologists did not sacrifice the diagnostic accuracy. Diagn.
Fine-needle aspiration (FNA) is a widely used triage procedure in the management of thyroid nodules, which aims to distinguish nodular lesions that require surgical intervention from those that may be managed conservatively with clinical and imaging follow-up. [1] [2] [3] [4] As previously reported, on-site assessment of specimen adequacy has played an important role with respect to a decreased nondiagnostic rate and an increased diagnostic yield of FNA of thyroid nodules. [5] [6] [7] [8] [9] Various criteria for adequacy assessment are used not only among institutions 10 but also among pathologists in the same institution. 6 In this regard, some require six or more cell groups comprising of 10-20 cells per group on two separate slides 5 and others require no less than six clusters containing at least 10-12 follicular cells each. 8, 11 Furthermore, it is noted that different diagnostic categories and terminology are used for cytological diagnosis of thyroid nodules. 6, 8, 11, 12 In our institution, lack of uniform criteria for adequacy assessment and diagnostic terminology created diagnostic inconsistency between pathologists and difficult communications with clinicians. This prompted the development of standard criteria for assessment of specimen adequacy and terminology (CAST). The standard CAST was distributed and explained to all involved parties including endocrinologists, radiologists, and surgeons and has been implemented in our cytology practice since 2005. This study was carried out to investigate the impact of using the standard CAST on FNA diagnosis and clinical management of thyroid nodules.
Materials and Methods
The study included FNA specimens obtained from two individual periods, 2 years (January 2003-December 2004) prior to and one and a half years (January 2005-June 2006) after implementing the standard CAST. Pathologists involved in cytopathology service included the same seven individuals for both periods, although two of them were replaced in late period B by a new pathologist, all had similar levels of experience and subspecialty training in evaluating thyroid FNA. Overall, the staffing is not considered to have changed significantly. In our institution, endocrinologists, radiologists, and surgeons performed FNAs with or without ultrasound guidance and with or without cytopathologist-assisted on-site assessment of specimen adequacy. For FNAs with on-site adequacy assessment, two direct smears were made for each pass and the needle was then rinsed in Cytolyt TM solution for a ThinPrep and/or a cell block. One smear was airdried, stained with Diff-Quik stain, and then evaluated immediately for specimen adequacy. The other smear was quickly fixed with Sprayfix TM and later stained with Papanicolaou stain before examination. For FNAs without onsite adequacy assessment, each specimen was submitted in Cytolyt TM solution from which a ThinPrep and a cell block slide were prepared.
Our standard CAST defined specimens as adequate by the presence of at least six groups of follicular cells with a minimum of 10 cells in each group. Eight FNA diagnostic categories (Table I) were established according to Guidelines of the Papanicolaou Society of Cytopathology for the Examination of Fine-Needle Aspiration Specimens from Thyroid Nodules 13 with minor modification. An educational grand round was given to the endocrinologist and radiologist performing FNA procedures to explain the terms and meaning of the categories before the implementation of the CAST. Diagnoses made for adequate specimens without assigned diagnostic categories were termed as descriptive diagnoses in this study. Exception was made for suboptimal specimens containing atypical cells with features suggestive of a neoplasm and a diagnosis was made as such noting the suboptimal nature of the specimen regardless of the number of groups of cells. Cytohistologic correlation was performed for adequate specimens with categorized diagnoses and available surgical follow-up.
The parameters including rate of nondiagnostic specimen (RND), rate of descriptive diagnoses (RDD), rate of surgical follow-up (RSF), and rate of concordance (RC) were calculated as follows:
RND ¼ (inadequate specimens/total specimens) 3 100% RDD ¼ (diagnostic specimens with descriptive diagnoses/total diagnostic specimens) 3 100% RSF ¼ (diagnostic specimens with surgical follow-up/ total diagnostic specimens) 3 100% RC ¼ (histology confirmed specimens/specimens with categorized diagnosis and surgical follow-up) 3 100%.
For the purpose of this study, cytologic diagnoses made before implementing the standard CAST were converted to the standard terminology based upon the description and the same parameters mentioned above were calculated accordingly. The data generated before (group A) and after (group B) implementing the standard CAST were compared by using the v 2 test, Fisher exact test, and unpaired t-test with the help of the SigmaStat.3.5 program (Systat Software). The level of difference was considered statistically significant when P 0.05.
Results
A total of 764 specimens from 641 patients in group A and 824 specimens from 649 patients in group B were examined. More female than male patients were included in both group A (female/male ¼ 537/112) and group B (female/male ¼ 536/105). The gender distributions between the two groups were not statistically different. However, the average age of patients in group B (52.6 6 0.6 yr-old) was older (P < 0.001) than those in group A (49.6 6 0.6 yr-old). A summary of the specimen's demographic data is presented in Table II . As noted, specimens in group B were more frequently prepared with on-site adequacy assessment compared to those in group A (64.0% vs. 41.2%, P < 0.001). Significantly lower RND was achieved in specimens prepared with on-site adequacy assessment than those without on-site adequacy assessment in both group A (6.7% vs. 32.1%, P < 0.001) and group B (4.7% vs. 36.3%, P < 0.001). Overall RND was significantly lower in group B than in group A (16.1% vs. 21.6%, P < 0.01). Table III illustrates distribution of adequate (diagnostic) specimens among the designated categories, which included lymphocytic thyroiditis (category 4), non-neoplastic (categories 1, 2, 3, 5), neoplastic (categories 7, 8), and follicular cell lesions (category 6). RDD and RSF are also presented hereby. Group B had a significantly lower RDD than group A (3.8% vs. 14.5%, P < 0.001) and all individuals made fewer numbers of descriptive diagnoses in group B compared to group A. Although both groups showed similar percentages in the neoplastic category, group B revealed a greater percentage than group A with regard to lymphocytic thyroiditis (7.4% vs. 4.2%, P < 0.01), non-neoplastic categories (70.0% vs. 64.1%, P < 0.05), and follicular cell lesions (7.4% vs. 4.3%, P < 0.05). Surgical follow-up was performed in a total of 102/599 specimens in group A and 149/691 specimens in group B. The overall RSF was significantly higher in Group B than in Group A (21.6% vs. 17.0%, P < 0.05). The same trend was observed in both non-neoplastic (12.6% vs. 5.4%, P < 0.01) and in neoplastic categories (81.0% vs. 61.0%, P < 0.05). Table IV shows cytohistologic correlation in categorized specimens. The overall RC was slightly improved in group B although the difference did not achieve statistical Before (A) and after (B) implementing the standard CAST. a P < 0.001 compared to group A. b P < 0.001 compared to those without on-site adequacy assessment. c P < 0.01 compared to group A. Table V , group A had 18 and group B had 23 discrepant cases. Ten (group A) and 8 (group B) cases were prepared by ThinPrep, and the remaining 8 (group A) and 15 (group B) cases were prepared by conventional smear. False positive diagnoses of follicular neoplasm attributed to most of these discrepancies regardless the methods of specimen preparation. Histology-confirmed neoplasms (adenoma or carcinoma) in a background of nodular hyperplasia/thyroiditis were seen in 7 cases in group A and 10 cases in group B in which cytologic diagnoses were mostly nodular hyperplasia or thyroiditis. The cytohistologic discrepancy was due to sampling error since even a second review of the cytology slides at the time of this study failed to identify cytological features diagnostic for a neoplasm with the knowledge that the follow-up diagnosis was neoplasm. Cytologic diagnosis of follicular neoplasm or papillary carcinoma was made in 11 cases in group A and 13 cases in group B, which was found to be non-neoplastic on surgical resection. This discrepant phenomenon resulted from errors in overinterpretation of some cytological features in those benign lesions that could be suggestive but not diagnostic of neoplasm.
Discussion
This study was carried out to evaluate the impact of using the standard CAST on FNA diagnosis and clinical management of thyroid nodules. Our data demonstrates that use of standard CAST on FNA diagnosis of thyroid nodules has significantly reduced RND and RDD without influencing the diagnostic concordance rate significantly. Similar to previously published data, [5] [6] [7] [8] [9] our results prove the benefit of performing on-site assessment of specimen adequacy in FNA diagnosis of thyroid nodules in terms of a decrease in nondiagnostic rate and an increase in diagnostic yield, regardless of the implementation of the standard CAST.
As previously mentioned, different criteria for specimen adequacy and diagnostic categories were used for cytological diagnosis of thyroid nodules. While assessing specimen adequacy we acknowledge that the nature of thyroid lesions should be considered. In this regard, follicular cells may be absent or rare in some benign thyroid nodules mainly composed of colloid material or undergoing extensive cystic degeneration with or without hemorrhage. Large (3cm) and cystic/solid lesions may predict high prevalence of malignancy. 14 We thus used number of follicular cells as a general rule but not a sole measurement, and provided suggestive diagnoses (categories 1-3) while interpreting these specimens which might be classified as nondiagnostic due to the insufficient number of follicular cells. This approach proved to be useful in the appropriate clinical context. Hurthle cell neoplasm and follicular neoplasm were grouped into one category in the current study as a previous study conducted in our institution has indicated that Hurthle cell neoplasm did not predict more malignant potential compared to follicular neoplasm. 15 During the period in which specimens in group A were collected, the majority of ultrasound-guided FNAs were performed by radiologists with only 50% having on-site assessments performed. In early 2005, the endodocrinologists became more actively involved in ultrasound-guided FNAs and were more willing to have a cytopathologist present for on-site adequacy assessment. This higher percentage contributed to the higher on-site adequacy assessment (smear plus ThinPrep/CB) in group B. Despite onsite adequacy assessment, more diagnostic inconsistency was encountered in group A due to the lack of the standard CAST. In this regard, some cases that appeared to be adequate to one individual at on-site evaluation may be changed to inadequate by a different individual on final examination. Further, after implementing the standard CAST, suggestive diagnoses were generated for specimens from lesions mainly comprised of colloid or cyst, which might be treated as nondiagnostic previously due to too few or absence of follicular cells. These factors contributed to a significant reduction of RND in group B in which the specimen were interpreted using the standard CAST.
Although the cost-effectiveness for on-site assessment of specimen adequacy in FNA of thyroid lesions remains a controversial issue, 6, 16 its effect on reducing the nondiagnostic rate of FNA of thyroid nodules has been proven. [5] [6] [7] [8] [9] In this study, data generated from both group A and B consistently demonstrated a dramatic drop in the nondiagnostic rate with on-site assessment of specimen adequacy. Use of uniform criteria was previously recommended, 17 however, there is no published data demonstrating the effect of using a standardized system for cytologic examination of the thyroid to the best of our knowledge.
It may be postulated that use of the standard CAST would reduce the surgical procedure rate as better-defined criteria for adequacy and diagnosis would reduce the rate of unnecessary operative procedures while still capturing all patients needing surgery. On the contrary, the rates of surgical follow-up for both non-neoplastic and neoplastic categories, as well as overall RSF were significantly higher after implementing the standard CAST. This phenomenon may be related to the older age of the patients in this group or other clinical factors rather than use of the CAST itself. One reasonable explanation is that less ambiguous diagnostic languages (lower RDD) coupled with fewer nondiagnostic specimens in group B prompt more definitive treatment (surgical) procedure instead of clinical follow-up with imaging study or repeat FNA. The specimens evaluated with the standard CAST showed slightly better cytohistologic concordance compared to those in which the standard CAST was not used for interpretation. We considered this as no significant impact on the concordance rate since the difference was not statistically significant. Furthermore, the level of correlation between cytology and histology demonstrated in the current study is similar to those previously described. 12, 18 False positive diagnoses for follicular neoplasm represented most of the discrepant cases in the current study. A considerable challenge in the diagnosis of Hashimoto's thyroiditis on specimens prepared by ThinPrep has been previously reported. 19, 20 In our study, all five histologyproven lymphocytic thyroiditis cases and three out of four false negative cases were prepared by the ThinPrep method.
After implementation of the standard CAST, all individuals made much fewer numbers of descriptive diagnoses. It is noted that the individuals reviewed different cases with various levels of complexity and distribution of case load varied among the individuals. Thus, it is not optimal to compare RDD between individuals. The dramatic drop in RDD coupled with significantly fewer nondiagnostic cases corresponded to the increased rates of benign and follicular cell lesion diagnoses while the neoplastic diagnosis rate remained relatively constant. As the RC was slightly improved after the implementation of the CAST, the reduction of RDD and RND thus did not sacrifice the diagnostic accuracy. This reflects the effort by the pathologists to adhere to the standard criteria and to use more consistent terminology to provide a more definitive diagnosis with less uncertainty whenever possible.
In conclusion, the reduction in RND and RDD following implementing the standard CAST in FNA of thyroid nodules provides more diagnostic consistency among the pathologists thus a better and more uniform communication between the pathologists and the clinicians without negatively impacting the diagnostic accuracy.
